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M3yHEHME 4>EPMEHT0B BHOCH HTE3A FiyPHHOBBIX HyKJlEOTM.HOB 
y njlEPOUEPKOM^OB UECTOJ3, CEM. LIGULIDAE 


B. B. .Hojithx, E. A. .Hojithx, B. J3,. .Homkhh 


CneKTpo())OTOMeTpHHecKHM MeTOAOM onpe^eJinjiH aKTHBHOCTH Tpex (j)epMeHTOB 6HOCHHTe3a nypn- 
HOBblX HyKJieOTHAOB: aMHH0HMHAa30JIpH60HyKJie0THA-Kap60KCHJia3bI (AHP-Kap6oKCHJia3bI, KO. 

4.1.1.21) —(f>epMeHTa 6HOCHHTe3a nypHHOBbix HyKJieoTHAOB de novo y nJiepouepKOHAOB Schisto- 
cephalus pungitii h Digramma interrupta; HH03HHMOHO(|)oc(()aT-AerHAporeHa3bi (HM0-,nerH,nporeHa3bi, 
KO 1.2.1.14) —(J)epMeHTa nyTH salvage w a^,eHHJiocyKu,HHaTJiHa3bi (KO 4.3.2.2) —(j)epMeHTa, 
yqacTByKDmero KaK b 6HOCHHTe3e de novo, TaK h salvage y ruiepouepKOHAOB Schistocephalus pun¬ 
gitii. AKTHBHocTb AHP-Kap6oKCHJia3bi npa 3tom onpe^ejiHTb He y^ajiocb. VAejibHbie aKTHBHOCTH 
aAeHHJiocyKUHHaTJiHa3bi h HM0-,nerHAporeHa3bi cocTaBHJin cooTBeTCTBeHHo (1.3+0.3) X 10~ 3 h 
(1.2+0.4) X 10” 3 MKMOJib/MHHX Mr OeJiKa. B neqeHH AeBHTHHrjioH kojuoujkh, HBJiniomeHCH xo3hhhom 
jXJin njiepouepKOHAOB Schistocephalus pungitii, onpeAeJieHbi aKTHBHOCTH Bcex Tpex (j)epMeHTOB. 06- 
cy>KAaeTCH Bonpoc o MeTaOojinqecKOH 33bhchmocth ruiepouepKOHAOB peMHeuoB ot xo3neB b o6ecne- 
MeHHH nypHHOBbIMH OCHOBaHHHMH. 


OTcyTCTBHe ctiocoOhocth y 3HAonapa3HTHqecKHX npocTeHiunx h rejibMHHTOB 
CHHTe3HpoBaTb nypHHOBbie HyKjieoTHAbi de novo CBHAeTejibCTByeT o MeTadoJinne- 
CKOH 3aBHCHMOCTH napa3HTOB OT X03HHHa B oOeCneqeHHH 3THMH COeAHHeHHHMH. 
CnocodHOCTb 3HAonapa3HTOB CHHTe3npoBaTb nypHHOBbie HyKjieoTHAbi de novo 
HCCJieAOBaJiH, Hcnojib3yn MeqeHbie npeAinecTBeHHHKH (cepHH, tjihuhh, (J)opMHaT). 
IlpeACTaBHTejiH ceM. Trypanosomatidae He cnocodHbi CHHTe3npoBaTb nypHHOBbie 
HyKjieoTHAbi de novo (Hammond, Gutteridge, 1984). OrcyTCTBHe 3Toro Ohoxhmh- 
qecKoro nyTH oTMeqeHo TaK>Ke jxjik >KryTH kohocuh Pentatrichomonas hominis 
(Tang, Lo, 1988), kokuhahh Eimeria tenella (La Fon, Nelson, 1985) h Toxo¬ 
plasma gondii (Kryg e. a., 1989). AHaJiornqHbie pe3yjibTaTbi 6biJin noJiyqeHbi 
npn HCCJieAOBaHHH TpeMaTOA Fasciola hepatica (Bankov, 1978), Schistosoma 
mansoni (Senft e. a., 1972) h uecTOAbi Mesocestoides tetrathyridia (Heath, 
Hart, 1970). OAnaKo Xht h XapT oTMeq aioT, hto (J)parMeHTbi Mesocestoides 
tetrathyridia , coAep>KamHe npncocKy, cnocodHbi pereHepnpoBaTb b cpeAe, He 
coAep>KameH nypHHOB. y HeMaTOA Angiostrongylus cantonensis (Wong, Ko, 
1979) h Metastrongylus apri (Wong, Yeung, 1981) odHapy>KeH MajioaKTHBHbiH 
CHHTe3 nypHHOBbix HyKjieoTHAOB de novo. 

B HacTomiree BpeMH npeAnojiaraeTCH, hto b sbojiiouhh 3HAonapa3HTOB HMeeTcn 
odruan TeHAeHunn k yTpaTe nyTH CHHTe3a nypHHOBbix HyKjieoTHAOB de novo h ycn- 
JieHHH MeTadOJIHneCKOH 3aBHCHMOCTH OT X03HHHa B oOeCneueHHH 3THMH COeAH- 
HeHHHMH. 3 tot npouecc Mo>KeT ocymecTBAHTbcn 3a cneT noTepn KaKHX-Jindo 
cJ)epMeHTOB, yqacTByioLUHx b chHT e3e. JA o HacTonmero BpeMeHH (})epMeHTbi 3Toro 
dHOXHMHqecKoro nyTH y 3HAonapa3HTOB ocTaioTcn MaJiOH3yqeHHbiMH. 

Bee 3to h nocAy>KHAO npnqHHOH BbinojiHeHHH HaMH padoTbi no HCCJieAOBaHHio 


310 



Tpex (J)epMeHTOB 6HOCHHTe3a nypHHOBbix HyKAeoTHAOB: 5-aMHHOHMHAa30Apn6o- 
HyKjieoTHA-Kap6oKCHJia3bi (AHP-Kap6oKCHJia3bi, KO 4.1.1.21); aAeHHAocyKUHHaT- 
jiHa3bi (KO 4.3.2.2); HH03HHMOHoc})occt)aT-AerHAporeHa3bi (HMO-AernAporeHa3bi, 
KO 1.2.1.14) y njiepouepKOHAOB peMHeuoB (ceM. Ligulidae), napa3HTnpyiomHx b 
nojiocTH Tejia pbi6. 


MATEPHAJlbl H METO^bl 

MaiepHajiOM aah HCCAeAOBaHHH nocAy>KHAH ruiepouepKOHAbi Schistocephalus 
pungitii AByx pa3MepHbix rpynn: aahhoh Tejia 6— 12, luhphhoh 0.5 — 2 mm h aahhoh 
T ejia 23—30, luhphhoh 4 — 5 mm. KpoMe Toro, aah nccjieAOBaHHH 6biJin ncnojib- 
30BaHbi njiepouepKOHAbi, HHKyOnpoBaHHbie b pacTBope PnHrepa aah xoaoaho- 
KpoBHbix >KHBOTHbix npH TeMnepaiype +40° b TeqeHne 1 — 3 cyT. TejibMHHTOB 
H3BjieKajiH H3 nojiocTH Tejia AeBHTnnrAbix kojiKDL ueK Pungitius pungitius , otaob- 
jieHHbix oceHbio 1990 r. h BecHon 1991 r. b oKpecTHOCTnx r. neipoABopua, h npo- 
MbiBajiH b pacTBope PnHrepa. HHKy6aunio njiepouepKOHAOB npn +40 ° npon3Bo- 
Ahah b cyxoB03Ay hihom TepMocTaie, noMeman rejibMHHTOB b pacTBop PnHrepa, 
coAep>KamnH 70 mM Tpnc-HCl (pH 7.4) n CTpenTOMnunH H3 pacqeia 0.025 r/ji. 
Ka>KAbie cyTKH HHKyOaunoHHan cpeAa 3aMeHHJiacb. 

JAj .ih nccjieAOBaHHH 6biJin ncnojib30BaHbi TaK>Ke njiepouepKOHAbi Digramma 
interrupta jxsyx pa3MepHbix rpynn: aahhoh Tejia 90—120, luhphhoh 4—5 mm h 
aahhoh xejia 300—400, luhphhoh 10 — 15 mm, H3BjieqeHHbie H3 noAocm Tejia Jiemen 
Abramis brama , ouioBjieHHbix b niojie—aBrycie 1990 r. b KynObimeBCKOM boao- 
xpaHHAnme b panoHe r. ToAbHTTH. 

ZIaH KOHTpOJIH qy BCTBHTeAbHOCTH MeTOAa aKTHBHOCTb (})epMeHTOB H3MepHAH 
TaK>Ke b neqeHH pbi6, hbahioluhxch xo3neBaMH aah peMHeuoB. 

Bee paOoTbi no BbiAeAeHHio (J)ep mchtob npoBOAHAH npn +4 °. PlAepouepKOHAOB 
pacTHpaAH b oxjia>KAeHHOH CTynKe. SKCTpaKunio npon3BOAHAH b 0.2 M Tpnc-cf)oc- 
(J)aTHOM 6ycJ)epe, coAep>KameM 1 mM AHTHOTpenTOA, 1 mM PMSF, 1 mM 3Z1TA, 
10 % rAHuepnHa (pH 8.0). noAyqeHHbin roMoreHaT ueHTpHc^yrnpoBaAH 15 mhh npn 
19 000 o6./mhh npn TeMnepaiype +4°. CynepHaiaHT oiOnpaAH h xpaHHJin b AeAH- 
hoh 6aHe npn onpeAeJieHnn aKTHBHocTefi cj)ep mchtob . 

AKTHBHOCTb AHP-Kap6oKCHjia3bi onpeAeAHAH cneKTpocJ)OTOMeTpHqecKHM 
MeTOAOM no yMeHbuueHHK) onTHqecKon nAOTHocm npn AAHHe boahh 253 hm (Hh- 
KOAaeBa h Ap., 1975). ZXncJx^epeHUHaAbHaH MOAnpHan skcthhkuhh 5-aMHHOHMH- 
Aa30Apn6oHyKAeoTHAa (AHP) h 4-Kap6oKcn-5-aMHHOHMHAa30Apn6oHyKAeoTHAa 
(KAHP) npn 3toh aa HHe boahw paBHneTCH 10 000 M -1 cm : . PeaKunoHHan 
CMecb coAep>KaAa 50 mM Tpnc-c{)oc(})aTHbiH 6ycj)ep (pH 8.0), 0.5 mM KAHP h cynep- 
HaiaHT. KoHTpoAbHan npo6a He coAep>KaAa KAHP. KAHP 6biA CHHTe3npoBaH 
b AaOopaTopnn OnoxHMnqecKOH reHemKH Cn6Y no MeTOAy, onncaHHOMy paHee 
(Aachhh h Ap., 1975). 

AKTHBHOCTb aAeHHAocyKu,HHaTAHa3bi onpeAeAHAH no yMeHbLueHHio omnqe- 
CKOH nAOTHOCTH npH AAHHe BOAHbl 282 HM. ZlHC{)Cj)epeHUHaAbHaH MOAHpHan 3KCTHHK- 
Uhh cyKUHHHA-AMO h AMO npn 3toh AAHHe boahh paBHa 10 000 M~ 1 cm“ 1 . 
PeaKunoHHan CMecb coAep>KaAa 50 mM Tpnc-HCl (pH 8.0), 0.04 mM cyKUHHHA- 
AMO, cynepHaiaHT. KoHTpoAbHan npo6a He coAep>KaAa cyKUHHHA-AMO. 

AKTHBHOCTb HMO -AernAporeHa3bi onpeAeAHAH no yBeAnqeHHio omnnecKon 
nAOTHocm npn 340 hm. ZlHcj^epeHunaAbHan MOAnpHan skcthhkuhh HAZ1H h 
HA JA paBHneTCH 6220 M' _1 cm - 1 . PeaKunoHHan CMecb coAep>KaAa 50 mM Tpnc-HCl 
(pH 8.0), 0.5 mM HMO, 0.5 mM HA JA h cynepHaiaHT. KoHTpoAbHan npo6a He 
coAep>KaAa HA JA. 

AKTHBHOCTb (J)epMeHTOB Bbipa>KaAH b mhkpomoahx cy6cipaia, npeBpam,aeMoro 
b TeqeHne 1 mhh npn 37 ° b 1 ma. KoHueHTpaunio 6eAKa onpeAeAHAH KOAopnMeipn- 
qecKHM MeTOAOM (Brandford, 1976). 
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PE3yJlbTATbl H OBCy>KAEHHE 


ilaHHbie no H3MepeHHio yAejibHbix aKTHBHocTen (J)epMeHTOB npeACTaBjieHbi 
b Ta6jinue. 

AKTHBHOCTb AHP-Kap60KCHJia3bI Ha B3HTbIX HCCJieAOBaHHH CTaAHHX pa3BH- 

thh Schistocephalus pungitii o6Hapy>KHTb He yAajiocb. Akthbhocth a/teHHJio- 
cyKUHHaTjina3bi h HMO-AernAporeHa3bi onpe^ejinjin y njiepouepKOHAOB 3Toro 
BHAa c /wihhoh Tejia 23—30 h innpaHon 4—5 mm. y^eJibHan aKTHBHocTb a/teHHJio- 
cyKUHHaTJina3bi cociaBHJia (1.3±0.3) X 10 -3 MKMOJib/MHHX Mr OejiKa. y^ejibHan 
aKTHBHocTb HM0-AerHAporeHa3bi cociaBHJia (1.2+0.4) X 10“ 3 MKMOJib/ mhhX mt 
O ejiKa. 

B neneHH ^ebhthhfjioh kojiiolukh, HBjiniomeHCH xo3hhhom ajih AaHHoro BHjxa 
napa3HTOB, onpeAejieHbi aKTHBHOCTH Bcex Tpex (J)epMeHTOB: AMP-Kap6oKCHJia3bi, 
aAeHHJiocyKu,HHaTJiHa3bi h HMO-AernAporeHa3bi (cm. Ta6jiHuy). 

B AajibHenmeM 6biJio npeAnpnHHTo nccjieAOBaHne aKTHBHocTH AHP-Kap6o- 
Kcnjia3bi, He o6Hapy>KeHHOH y njiepouepKOHAOB Schistocephalus pungitii , b sKCTpa- 
KTax njiepouepKOHAOB Digramma interrupta. Flpn stom aKTHBHocTb (J)epMeHTa 
TaK>Ke He 6biJia o6Hapy>KeHa. B to >Ke BpeMH b 3KCTpaKTax neneHH xo3HHHa 
(Abramis brama) aKTHBHocTb AMP-Kap6oKCHJia3bi 6biJia BbiHBjieHa npn noMomw 
HCn0Jlb30BaHH0H MeTOAHKH. 

OxcyTCTBHe aKTHBHOCTH AH P-Kap6oKCHJia3bI B KJieTOHHblX SKCTpaKTaX reJlbMHH- 
tob mo>kho oO'bHCHHTb yTpaTOH aKTHBHoro cj)epMeHTa npn nepexoAe k napa3H- 
TH3My. B TO >Ke BpeMH aKTHBHOCTb AHP-Kap60KCHJia3bI MO>KeT HaXOAHTbCH 3a 
npe^eJiaMH qyBCTBHTejibHocTH ncnojib30BaHHOH HaMH mctoahkh. O/tHaKo nojiyqeH- 
Hbie AaHHbie, Ha Ham B3rjiHA, CBM^eTejibCTByioT b noJib3y npeACTaBjieHHH o 
MeTaOojinnecKOH 3aBHCHM0CTH njiepouepKOHAOB peMHeuoB ot xo3HHHa b o6ecne- 
qeHHH nypnHOBbiMH ocHOBaHHHMH, Tax KaK y HCCJieAOBaHHbix k HacTonmeMy Bpe- 
MeHH CBo6oAHO>KHBym ( Hx opraHH3MOB (OaKTepnn, rpn6bi, Bbicmne pacTeHHH, 
MHoroKjieToqHbie >KHBOTHbie) jx aHHan MeTOAHKa no3BOJineT onpe/tejiHTb aKTHBHocTb 
AHP-Kap6oKCHJia3bi. Hame ecjin npeAnoJio>KHTb, qTo njiepouepKOHAbi peMHeuoB He 
yTpaqnBaioT (J)yHKunoHajibHo aKTHBHbift cj)epMeHT, KaK HaM Ka>KeTCH, ero aKTHB¬ 
HocTb HaxoAHTCH Ha CTOJib hh3kom ypoBHe, hto He cnocoOHa oOecneqHTb noTpeO- 
HOCTH napa3HTOB B nypHHOBbIX OCHOBaHHHX. 

YAejibHbie aKTHBHocTH Tpex (j)epMeHTOB 6HOCHHTe3a nypHHOBbix HymieoTHAOB b sKcrpaKTax 
njiepouepKOHAOB Schistocephalus pungitii h neneHH AeBHTHnrjioH kojiiouikh 

(MKMOJIb/MHHX mt OeJiKa) 

Specific activity of three enzymes of biosynthesis of purine nucleotides in extracts 
of Schistocephalus pungitii plerocercoids and liver of ten-spined stickleback 
(pmole/minxmg protein) 
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Kap6oKCHJia3a 

Aae h h ji oc y k u h h a t- 
jina3a 

1 - 

HM4>- 

AerHjJ,poreHa3a 
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Schistocephalus (1.3+0.3) X10 3 (1.2+0.4)X10 3 

pungitii 

Pungitius (8.5+0.9)Xl0~ 2 (1.2+0.3) X 1(T 3 1,8X 10~ 2 — 8.3X 1CT 2 

pungitius 

Hajiaqae aKTHBHOCTeft aAeHHJiocyKUHHaTJina3bi h HM0-AerHAporeHa3bi b 
SKCT paKTax njiepouepKOHAOB mo>kct CBHAeTejibCTBOBaTb o choco6hocth napa3HTOB 
peyTHJiH3npoBaTb h B3aHMonpeBpamaTb nojiyqeHHbie ot xo3HHHa roTOBbie ocho- 
BaHHH. 
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STUDIES ON THE ENZYMES OF BIOSYNTHESIS OF PURINE NUCLEOTIDES IN 
PLEROCERCOIDS OF CESTODES OF THE FAMILY LIGULIDAE 

V. V. Dolgikh, E. A. Dolgikh, V. D. Domkin 

Key words : Schistocephalus pungitii, Digramma interrupta, biosynthesis, purine nucleotides 

SUMMARY 

By means of spectrophotometric method there was determined the activity of three enzymes 
of biosynthesis of purine nucleotides: amino imidazole ribonucleotid-carboxylase (AIR-carboxy- 
lase, EC 4.1.1.21), an enzyme of biosynthesis of purine nucleotides de novo in plerocercoids of 
Schistocephalus pungitii and Digramma interrupta-, inosine monophosphate-dehydrogenase (IMPh- 
dehydrogenase, EC 1.2.1.14), an enzyme of salvage path, and adenylosuccinate lyase (EC 4.3.2.2), 
an enzyme taking part both in biosynthesis de novo and salvage in plerocercoids of Schistocephalus 
pungitii. The activity of AIR-carboxylase was not determined. Specific activites of adenylosuccinate 
lyase and IMPh-dehydrogenase amount to (1.3+0.3)- 10~ 3 and (1.2+0.4)- 10 -3 pmole/min- mg 
protein, respectively. The activity of the three enzymes was determined in the liver of ten-spined 
sticklback, a host of S. pungitii plerocercoids. The question of metabolic dependence of Ligulidae 
plerocercoids on hosts to provide for purine bases is discussed. 
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